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The goals of the study were to explore anger correlation with bulimic symptoms and to test the
mediation power of anger between personality and eating psychopathology. A total of 242 bulimia
nervosa (BN) outpatients and 121 healthy controls were recruited. Assessment was performed using
Temperament and Character Inventory (TCI); State-Trait Anger Expression Inventory 2 (STAXI-2);
Eating Disorder Inventory-2 (EDI-2); Body Shape Questionnaire (BSQ); Binge Eating Scale (BES); and
Beck Depression Inventory (BDI). Mediation was tested on the whole BN group, on controls and on two
BN subgroups based on a previous history of anorexia nervosa. Self-Directedness and Cooperativeness
extensively relate to anger and psychopathology in bulimic group. Bulimic symptoms are related to
Trait Reactive Anger. Trait Anger and Anger Expression fully mediate Cooperativeness effects on binge
eating and Impulsiveness in the BN subjects. Anger Expression-In partially mediates between Harm
Avoidance and Social Insecurity/Interpersonal Distrust in BN subjects. The comparison with controls
and the analysis of subgroups underlines that these patterns are speciﬁc for BN.
Anger mediation between Cooperativeness, and binge eating and impulsive behaviours conﬁrm the
relevance of relational dynamics in the expression of these core eating symptoms. Relational skills may
represent a relevant target for the treatment of BN.
& 2012 Elsevier Ireland Ltd. Open access under CC BY-NC-ND license.1. Introduction
Bulimia nervosa (BN) is an emerging mental disorder display-
ing a growing worldwide diffusion (Fairburn and Harrison, 2003).
Nevertheless, its aetiology and the mechanisms that underlie its
symptom expression are still objects of diffuse research.
The study of associated personality characteristics is one of the
research ﬁelds that gave a substantial contribution to its descrip-
tion and comprehension. The categorical assessment of person-
ality traits evidenced that bulimic women often display a co-
diagnosis with axis I or axis II disorders. They frequently show not
only borderline but also obsessive–compulsive, avoidant and
passive-dependent personality disorders or traits (Bornstein,
2001; Cassin and von Ranson, 2005; Sansone et al., 2005;
Lilenfeld et al., 2006). Nevertheless, the most promising charac-
terisation of eating disorders (EDs) has been reached with
dimensional personality assessment. The most applied instru-
ment in this ﬁeld is the Temperament and Character Inventory
(TCI) (Cloninger et al., 1994)7 the evidences obtained with TCI are.
no).
er CC BY-NC-ND license.speciﬁc and display prognostic relevance (Bulik et al., 2000;
Fassino et al., 2002; Steinhausen, 2002).
Women with BN scored signiﬁcantly higher on Harm Avoid-
ance (HA) than healthy controls (HCs). Higher Novelty Seeking
(NS) levels differentiated BN patients from other EDs. Considering
character traits, BN patients display lower Self-Directedness (SD)
than controls and the lowest among all ED patients; BN patients
also showed less Cooperativeness (C) than control groups (Bulik
et al., 1995a, 1995b; Fassino et al., 2001, 2002, 2004; Hueg et al.,
2006; Vervaet et al., 2004). Higher levels in NS and the frequent
co-morbidity rate of cluster-B in patients with BN traits suggest
different predisposition towards impulsive and angry reactions in
ED sub-types (Fassino et al., 2001, 2004; Posternak and
Zimmerman, 2002). On the other hand, the BN population is
temperamentally predisposed to repress aggressive behaviours
(high HA) and display a character weakness which affects impulse
control (low SD; Bulik et al., 1995a, 1995b; Cloninger et al., 1993,
1994; Fassino et al., 2001, 2002, 2004; Hueg et al., 2006; Vervaet
et al., 2004).
Among psychopathologic traits explored in EDs, anger is a
relevant core (Fassino et al., 2001; Fava et al., 1995; Waller et al.,
2003) since BN patients are characterised by higher propensity to
anger (Miotto et al., 2008). Anger seems to inﬂuence the severity
F. Amianto et al. / Psychiatry Research 200 (2012) 502–512 503of symptoms in the BN population (Fava et al., 1995; Krug et al.,
2008): in particular, it has been associated with self-harming
behaviours (Truglia et al., 2006; Krug et al., 2008), with the
dropout from treatment (Fassino et al., 2003a) and with the
clinical management of BN (Fahy and Eisler, 1993; Favaro
and Santonastaso, 1999). Anger signiﬁcantly decreases after
successful therapeutic treatments on BN (Fassino et al., 2005;
Leombruni et al., 2006) and it is thus supposed to be strictly
related to the dynamics favouring the outburst and outcome of
the bulimic symptoms. Nevertheless, the role of anger in patho-
genesis and symptom expression is still vague and uncertain;
only theoretical interpretations, not supported by data, have been
proposed to relate anger to eating symptoms (Truglia et al., 2006).
Thus, there is room for further research to detect the real role of
anger in BN.
Anger has been usually deﬁned as a unitary construct, but in
the last years a multifaceted conceptualisation of anger, according
to Spielberger’s theory (1988), has spread. Recent studies
obtained interesting results concurrently assessing personality
traits and anger in BN. HA was positively related to Trait Anger-
Angry Reaction and to Anger Expression-In and the character
traits SD and C were negatively related to almost all the State-
Trait Anger Expression Inventory (STAXI) scales (Krug et al.,
2008). These ﬁndings somewhat corroborate those obtained in a
previous study by Fassino and co-workers, 2001, but further
research is needed to clarify the association between anger
expression and the underlying personality of BN. In particular,
as proposed by some authors (Krug et al., 2008), the mediating
role of anger between personality traits and eating symptoms
expression must be explored.
The aims of the present study are: (1) to explore the differential
characteristics of anger dimensions in a wide sample of patients
affected by BN compared with HCs; (2) to test the mediation power
of anger between personality and eating psychopathology in both
groups; and (3) to test the mediation power of anger in BN
subgroups distinguished on the basis of a previous diagnosis of
anorexia nervosa (AN). Referring to the above-mentioned relation-
ship between personality and ED symptoms expression and
between personality characteristics and anger features, we hypothe-
sise that anger would be at least a partial or even a complete
mediator between the core personality traits and the clinical
manifestations of BN. This hypothesis would support the consistent
role of anger in the clinical expression of BN.2. Methods
2.1. Participants
A total of 242 outpatients consecutively applying to the Eating
Disorder Pilot Center of Psychiatric Clinic of the University of
Turin from October 1998 to February 2009 were recruited for this
study. All patients met the Diagnostic and Statistical Manual,
fourth edition, text revision (DSM-IV-TR) (APA, 2000) criteria for
BN. The mean age at the assessment was 28.79 (standard devia-
tion (S.D.)¼8.31) years, the mean age of the onset of the disorder
was 18.95 (S.D.¼6.54) years and the mean duration of the
disorder was 118.84 (S.D.¼95.38) months. At the assessment,
participants reported a weekly average of 7.5 binge-eating epi-
sodes (S.D.¼6.91) and 7.67 vomiting episodes (S.D.¼7.65). The
mean body mass index (BMI) was 21.59 kg/m2 (S.D.¼2.81).
The exclusion criteria for the ED sample were: male sex,
cognitive impairment and current psychotic disorder. Also
excluded were all subjects with a switch from a previous history
of AN dating back less than 1 year to avoid the possible bias
represented by mixed clinical features (Vaz-Leal et al., 2011).The ﬁnal sample consisted of 242 ‘pure’ bulimic subjects with
at least 1 year of stable disease in the case of a previous history of
another ED (months of disease ranging from 6 to 504;
mean¼118.84; SD¼95.38). The sample included 25 non-
purging-type bulimic subjects. The t-test comparison between
groups did not display any signiﬁcant difference between diag-
nostic subgroups in the administered tests. For this reason
and because of the small rate of the non-purging subgroup, the
two groups were considered as a whole. Among these BN
subjects, two subgroups were determined based on a past
history of AN made with the Structured Clinical Interview
for DSM (SCID-I). A total of 180 (74%) subjects (BN–AN) reported
one or more episodes of AN before the current episode of
BN, 62 (26%) BN subjects (BN–BN) were primary bulimics who
never had AN episodes before or after the onset of their current
disorder.
The control group of 121 HCs was selected among non-clinical
population included into a database of the University of Torino.
Before the recruitment, each subject was assessed using the SCID
to rule out current or past mental disorders. Only those subjects
who did not display any current or past mental disorder were
recruited in the database. The current sample was thus composed
of healthy women screened for any mental disorder matched
to the clinical group in age and educational and socioeconomic
levels.2.2. Instruments
2.2.1. Personality: Temperament and Character Inventory
(TCI; Cloninger et Al., 1994)
The TCI is a 240-item true/false inventory divided into seven
independent dimensions of personality. There are four scales for
temperament: NS that expresses the explorative activity, HA that
expresses the efﬁciency of the behavioural inhibition system and
reﬂects the tendency toward strong responses to aversive stimuli,
Reward Dependence (RD) that is related to the proneness to
respond to signal of reward, Persistence (P) that expresses the
maintenance of behaviours as resistance to frustration, and three
scales for character: SD which expresses the self-conceits about
self, related to ego-strength and resourcefulness; C which
expresses the self-conceits about others, relating to social feeling
and social adjustment and Self-Transcendence (ST), which
expresses the self-conceits about the world, in a holistic sense.
The TCI displays a good internal consistency ranging from 0.76
to 0.89.2.2.2. Anger: STAXI-2 (Spielberger, 1988)
The STAXI-2 is a 44-item, self-report questionnaire that
evaluates the different facets of anger. It consists of six scales
and two subscales: State Anger (intensity of anger as an emo-
tional state), Trait Anger (disposition toward anger as a person-
ality trait divided into two subscales Trait Anger Temperament
and Trait Anger Reaction), Anger Expression-In (proneness to
suppress anger), Anger Expression-Out (tendency to express
anger toward other people and objects), Anger Expression Control
and the ﬁnal scale Anger Expression (derived from the Anger
Expression-In, Anger Expression-Out and Anger Expression Con-
trol scales), which is a general index of the expression of anger.
Items are rated on a 4-point Likert response set, evaluating the
intensity of angry feeling and frequency of anger experience,
expression, suppression or control. The STAXI has been validated
on a variety of normal and clinical populations and has good
psychometric properties (the internal consistency of the STAXI-2
scales and subscales ranges from 0.73 to 0.95).
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The Eating Disorder Inventory-2 (EDI-2) is a self-administered
91-item questionnaire that evaluated different psychological and
behavioural characteristics, typical of eating disordered patients.
It consists of 11 scales: Drive for Thinness, Bulimia, Body Dis-
satisfaction, Ineffectiveness, Perfectionism, Interpersonal Distrust,
Interoceptive Awareness, Maturity Fears, Ascetism, Impulse Reg-
ulation and Social Insecurity.
2.2.4. Body Shape Questionnaire (BSQ; cooper et Al., 1987)
The Body Shape Questionnaire (BSQ) is a 34-item, self-report
questionnaire that assesses body image and concerns about
body shape.
2.2.5. Binge Eating Scale (BES; Gormally et Al., 1982)
BES is a self-administered questionnaire comprised of 18
items, speciﬁcally designed for the assessment of binge-eating
severity.
2.2.6. Beck Depression Inventory (BDI; beck et Al., 1961)
The Beck Depression Inventory (BDI) is a self-report question-
naire with 13 items that is largely used to assess the severity of
depression symptoms.
2.3. Procedures
During a screening interview lasting no less than an hour, an
expert psychiatrist assessed every patient and every control who
applied to our Center with the support of the SCID (First et al.,
1996) and administered a battery of assessments evaluating ED
psychopathology, personality and anger to determine possible
inclusion in the study. Clinical data such as length of disease, age
of onset, BMI, and bingeing, purging and use of laxative episodes
per week were also collected.
2.4. Ethics
After complete description of the study, written informed
consent was obtained from each participant. Patients’ anonymity
was preserved. The research was approved by the institutional
review board of San Giovanni Battista Hospital of Torino in
conformity with the 1995 Declaration of Helsinki as revised in
Edinburgh in 2000.
2.5. Statistical analyses
Analysis of variance (ANOVA) and age-controlled Analysis of
covariance (ANCOVA) were performed to compare all test vari-
ables between patients with BN and controls and between the
two subgroups of BN patients distinguished on the basis of
previous AN diagnosis (BN–AN and BN–BN). A Bonferroni correc-
tion for multiple comparisons was applied accepting only results
with Po0.001. To perform a considerable variable reduction, only
the variables that signiﬁcantly differed between groups at this
step were considered in the further regression analysis.
Linear correlation of TCI and STAXI scores that signiﬁcantly
differed between participants and controls with eating psycho-
pathology were explored in the BN group and in the control
group, using a multiple backward linear regression. In the BN
group also, clinical data were correlated to TCI and STAXI.
A series of multiple linear backward regression analyses were
performed to explore the mediating role of STAXI between TCI
and eating psychopathology in the whole BN group and the
controls. The analyses were repeated separately on the two BNsubgroups (BN–AN and BN–BN) to ascertain different patterns of
correlation based on previous AN diagnosis.
To establish mediation, Baron and Kenny (1986) indicate four
requirements: (1) the total effect of the independent variable
(TCI) on the dependent variable (outcome; EDI-2) must be
signiﬁcant, (2) the path from the independent variable to the
mediator (STAXI) must be signiﬁcant, (3) the path from the
mediator to the dependent variable must be signiﬁcant and
(4) the independent variable and the mediator must not be
caused by the outcome variable. If these conditions all hold in
the predicted direction, the effect of the independent variable on
the third variable must be reduced when the mediator has been
controlled. For a complete mediation, the independent variable no
longer has any effect on the dependent variable, unless there is a
‘partial mediation’. The amount of mediation is usually called an
‘indirect effect’ and is measured as the product between the
regression coefﬁcients of the second and third regression. For a
more detailed description of the mediation model, see: http://
davidakenny.net/cm/mediate.htm.
Based on the suggestion of Baron and Kenny (1986), regression
analyses were not performed using the stepwise method but the
backwards regression method. If no correlation appeared between
TCI or STAXI and EDI-2 scores in the ﬁrst linear correlation
analysis, the mediation model was excluded at step 1 or 2 and,
thus, succeeding analyses were not performed. As regards
assumption (4), the present study explores the hypothesis that
personality inﬂuences the experience, expression and control of
anger feelings (according with the psychobiological model;
Cloninger et al., 1993) and that the effects of personality traits
on eating psychopathology of BN women may be partially or
completely mediated by anger expression as measured by STAXI.
The ﬁrst assumption, that personality traits precede and cannot
be caused by anger feelings or eating psychopathology of BN
subjects, is supported by literature evidences about the stability
of personality traits after recovery in EDs (Bloks et al., 2004;
Holliday et al., 2006). The second, that anger is not a consequence
of eating psychopathology, is a general assumption shared by
literature on anger in EDs based on clinical evidence that anger
feelings are perceived before and trigger eating symptoms – that
is bingeing – and decrease after the symptom expression (Crosby
et al., 2009; Zeeck et al., 2010). The Sobel Test was applied to
measure the signiﬁcance of the indirect effect (http://www.
danielsoper.com/statcalc/calc31.aspx).
After the mediation models were tested, we also explored the
inﬂuence of depressive feelings (BDI) on correlation patterns of
personality, anger and psychopathology traits.
The statistical analyses, except for the Sobel Test, were
performed using Statistical Package for Social Sciences (SPSS)
software (SPSS Inc., Chicago, IL, USA).3. Results
3.1. Comparison of anger expression and psychopathological and
personality measures between patients with BN and controls, and
among BN subgroups
Women affected by BN display higher NS, HA and ST, and
lower SD and C than HCs. They also display higher levels of anger
and psychopathology than controls in all assessed scales. Table 1
contains the signiﬁcant results.
The comparison between subgroups evidenced that BN–AN dis-
played signiﬁcant less P (Mean¼4.272.1 vs. 6.778.3; t¼11.439;
Po0.001) and signiﬁcantly higher bulimia (Mean¼11.775.4 vs.
8.975.2; t¼10.486; Po0.001) than BN–BN. No age difference was
found between groups.
Table 1
Comparison of psychopathology and personality measures in Bulimia Nervosa and Healthy Controls.
BN n¼242 HC n¼121 ANOVA ANCOVA
Mean SD Mean SD F P F P
TCI-Novelty Seeking 22.38 7.24 19.55 5.98 14.76 0.000 14.93 0.000
TCI-Harm Avoidance 23.57 9.35 19.25 8.02 16.89 0.000 17.63 0.000
TCI-Reward Dependence 15.50 6.52 15.66 4.23 0.03 0.851 0.003 0.957
TCI-Persistence 4.88 4.83 4.38 2.02 1.15 0.285 1.38 0.241
TCI-Self-Directness 19.02 8.10 27.99 8.20 93.79 0.000 97.62 0.000
TCI-Cooperativeness 28.83 8.00 31.83 7.68 11.67 0.001 11.85 0.001
TCI-Self-Transcendence 14.19 7.31 11.78 6.29 10.06 0.002 9.68 0.002
STAXI-State Anger 16.63 7.56 11.58 2.26 53.81 0.000 57.24 0.000
STAXI-Trait Anger 23.75 6.39 18.93 4.21 56.29 0.000 66.91 0.000
STAXI-Trait Anger Temperament 8.60 3.28 6.54 3.40 30.68 0.000 37.37 0.000
STAXI-Trait Anger Reaction 11.03 3.08 9.68 3.30 14.79 0.000 20.71 0.000
STAXI-Anger Expression In 20.29 4.97 17.82 5.11 19.77 0.000 24.10 0.000
STAXI-Anger Expression Out 17.43 5.29 14.90 2.91 23.09 0.000 29.57 0.000
STAXI-Anger Expression Control 19.33 6.21 22.45 5.44 20.85 0.000 22.47 0.000
STAXI-Anger Expression 34.26 11.35 26.38 9.36 43.51 0.000 55.72 0.000
EDI-2 Drive for Thinness 14.71 6.02 3.50 5.47 295.99 0.000 268.13 0.000
EDI-2 Bulimia 10.83 5.49 1.24 1.94 348.19 0.000 324.81 0.000
EDI-2 Body Dissatisfaction 16.17 7.89 8.55 7.01 84.65 0.000 81.65 0.000
EDI-2 Ineffectiveness 11.48 7.48 3.32 4.33 123.65 0.000 115.6 0.000
EDI-2 Perfectionism 6.06 4.29 3.65 2.79 31.48 0.000 25.18 0.000
EDI-2 Interpersonal Distrust 6.45 4.75 2.68 3.24 61.91 0.000 62.19 0.000
EDI-2 Interoceptive Awareness 12.25 6.83 2.70 4.37 196.53 0.000 193.72 0.000
EDI-2 Maturity Fears 6.84 5.51 5.18 4.23 8.50 0.004 13.08 0.000
EDI-2 Ascetism 8.53 4.37 3.44 2.97 133.55 0.000 132.52 0.000
EDI-2 Impulse Regulation 9.37 6.80 2.26 3.06 120.51 0.000 122.79 0.000
EDI-2 Social Insecurity 8.61 4.77 3.42 3.63 110.92 0.000 108.9 0.000
BSQ 135.21 37.11 90.33 95.37 40.34 0.000 40.34 0.000
BES 30.22 10.02 7.77 7.01 665.92 0.000 634.8 0.000
BDI 14.44 7.65 5.12 4.93 63.97 0.000 65.55 0.000
TCI: Temperament and Character Inventory; STAXI: State-Trait Anger Expression Inventory; EDI-2: Eating Disorder Inventory-2; BSQ: Body Shape Questionnaire; BES:
Binge Eating Scale; BDI: Beck Depression Inventory.
Table 2
Linear Regression between TCI dimensions and STAXI in Bulimia Nervosa and Healthy Controls.
Novelty Seeking Harm Avoidance Reward Dependence Self-directness Cooperativeness
BN HC BN HC BN HC BN HC BN HC
Whole BN group b t b t b t b t b T b t b t B t b t b t
State Anger – – – – – – – – – – – – 0.35 5.79 – – 0.23 3.69 – –
Trait Anger 0.29 4.69 – – – – 0.32 3.65 – – – – 0.41 6.95 0.41 4.99 0.46 7.95 0.49 6.10
Trait Anger Temperament – – – – – – – – – – – – 0.36 6.07 0.29 3.27 0.41 6.96 – –
Trait Anger Reaction 0.21 3.40 – – – – 0.29 3.37 – – – – 0.27 4.39 0.29 3.35 0.31 5.06 – –
Anger Expression In – – – – 0.24 3.84 – – 0.21 3.30 – – 0.35 5.73 0.43 5.22 – – – –
Anger Expression Out 0.26 4.20 – – – – – – – – – – 0.32 5.33 – – 0.38 6.37 0.40 4.86
Anger Expression Control – – – – – – – – – – – – 0.29 4.71 – – 0.39 6.58 0.38 4.48
Anger Expression – – – – – – 0.34 4.03 – – – – 0.45 7.82 0.39 4.64 0.44 7.69 0.49 6.19
BN-BN group b t b t b t b t b T b t b t B t b t b t
State Anger – – – – – – – – – – – – 0.41 5.45 – – 0.26 3.20 – –
Trait Anger 0.44 5.93 – – – – 0.32 3.65 – – – – 0.44 5.88 0.41 4.99 0.57 8.43 0.49 6.10
Trait Anger Temperament 0.31 3.98 – – – – – – – – – – 0.38 5.06 0.29 3.27 0.53 7.60 – –
Trait Anger Reaction 0.33 4.24 – – – – 0.29 3.37 – – – – 0.28 3.49 0.29 3.35 0.36 4.62 – –
Anger Expression In – – – – 0.44 5.99 – – – – – – 0.42 5.76 0.43 5.22 – – – –
Anger Expression Out 0.29 3.759 – – – – – – – – – – 0.32 4.10 – – 0.46 6.23 0.40 4.86
Anger Expression Control – – – – – – – – – – – – 0.33 4.27 – – 0.50 7.03 0.38 4.48
Anger Expression – – – – 0.27 3.374 0.34 4.03 – – – – 0.49 6.87 0.39 4.64 0.53 7.62 0.49 6.19
BN: Bulimia Nervosa; HC:Healthy Controls.
The statistical procedures includes Bonferroni’s Correction and all correlations are signiﬁcant at 0.001 level.
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psychopathologic measures
Table 2 presents all signiﬁcant correlations at 0.001 level
between TCI and anger dimensions in women with BN, in the BN–
BN subgroup and in controls. In the BN–AN group, no correlation
between TCI and STAXI reached the Po0.001 level of signiﬁcance.Only the negative correlation between RD and Introverted Anger
(b¼0.405; Po0.003) was near to signiﬁcance.
Table 3 presents all signiﬁcant correlations at 0.001 level
between TCI and psychopathology dimensions in women with BN,
in the BN–BN subgroup and in controls. In the BN–AN subgroup,
SD negatively correlated with ineffectiveness (b¼0.615;
Po0.000), Interpersonal Distrust (b¼0.516; Po0.000),
Table 3
Linear Regression between TCI dimensions AND psychopathologic measures in Bulimia Nervosa and Healthy Controls.
Novelty Seeking Harm Avoidance Reward Dependence Persistence Self-directness Cooperativeness
HC BN HC BN HC BN BN HC BN HC
Whole BN group b t b t b t b t b t b t b t b t b t b t
EDI-2
Drive for Thinness – – – – – – – – – – – – – – 0.34 3.99 – – – –
Bulimia – – – – – – – – – – – – 0.27 4.35 – – – – – –
Body Dissatisfaction – – – – 0.40 4.71 – – – – – – 0.31 5.00 0.34 3.93 – – – –
Ineffectiveness – – 0.29 4.78 0.37 4.31 – – – – – – 0.58 11.01 0.46 5.68 – – – –
Interpersonal Distrust 0.34 3.89 0.25 4.06 0.34 3.94 0.31 5.13 0.29 3.36 – – 0.39 6.51 0.52 6.64 0.28 4.45 0.38 4.42
Interoceptive Awareness – – – – – – – – – – – – 0.37 6.20 – – – – – –
Maturity Fears – – – – – – – – – – – – 0.29 4.79 0.30 3.39 – – – –
Ascetism – – – – – – – – – – – – 0.35 5.71 – – – – – –
Impulse Regulation – – – – 0.33 3.86 – – – – – – 0.50 8.86 – – 0.36 6.05 – –
Social Insecurity – – 0.22 3.52 0.42 5.08 0.25 3.93 – – – – 0.49 8.69 0.38 4.49 0.31 5.03 0.40 4.81
BSQ – – – – – – – – – – – – 0.38 6.43 – – – – – –
BES – – – – 0.54 6.99 – – – – 0.26 4.09 0.33 5.44 0.36 4.27 0.21 3.28 – –
BDI – – 0.35 5.80 0.33 3.82 – – – – – – 0.55 10.20 0.38 4.46 – – – –
BN-BN group b t b t b t b t b t b t b t b t b t b t
EDI-2
Drive for Thinness – – 0.28 3.61 – – – – – – – – 0.31 3.98 0.34 3.99 – – – –
Bulimia – – – – – – – – – – – – – – – – – – – –
Body Dissatisfaction – – 0.34 4.40 0.40 4.71 – – – – – – 0.28 3.61 0.34 3.93 – – – –
Ineffectiveness – – 0.52 7.37 0.37 4.31 – – – – – – 0.55 8.03 0.46 5.68 – – – –
Interpersonal Distrust – – 0.37 4.82 0.34 3.94 0.35 4.53 0.29 3.36 – – 0.34 4.38 0.52 6.64 0.27 3.36 0.38 4.42
Interoceptive Awareness – – – – – – – – – – – – 0.34 4.35 – – – – – –
Maturity Fears – – – – – – – – – – – – – – 0.30 3.39 – – – –
Ascetism – – – – – – – – – – – – 0.34 4.36 – – – – – –
Impulse Regulation – – – – 0.33 3.86 – – – – – – 0.51 7.24 – – 0.42 5.64 – –
Social Insecurity – – 0.39 5.13 0.42 5.08 – – – – – – 0.44 6.04 0.38 4.49 0.29 3.70 0.40 4.81
BSQ – – – – – – – – – – – – 0.36 4.68 – – – – – –
BES – – – – 0.54 6.99 – – – – – – 0.50 8.08 0.36 4.27 – – – –
BDI – – 0.56 8.00 0.33 3.82 – – – – – – 0.35 4.24 0.38 4.46 – – – –
BN:Bulimia Nervosa; HC: Healthy Controls.
EDI-2: Eating Disorder Inventory-2; BSQ: Body Shape Questionnaire; BES: Binge Eating Scale; BDI: Beck Depression Inventory.
The statistical procedures includes Bonferroni’s Correction and all correlations are signiﬁcant at 0.001 level.
F.
A
m
ia
n
to
et
a
l.
/
P
sy
ch
ia
try
R
esea
rch
2
0
0
(2
0
1
2
)
5
0
2
–
5
1
2
5
0
6
Table 4
Linear Regression between STAXI dimensions and psychopathologic measures in Bulimia Nervosa and Healthy Controls.
State
Anger
Trait Anger Trait
Anger
Reaction
Anger Expression In Anger
Expression
Out
Anger Expression Control Anger Expression
BN BN HC BN BN HC BN BN HC BN HC
Whole BN group b t b t b t b t b t b t b t b t b t b t b t
EDI-2
Drive for Thinnes – – 0.34 5.67 0.43 3.61 0.30 4.96 0.21 3.33 – – 0.20 3.24 – – 0.40 3.34 0.27 4.40 – –
Bulimia – – – – – – – – 0.22 3.56 – – – – – – – – – – – –
Body Dissatisfaction 0.20 3.22 – – – – – – 0.30 4.93 – – – – – – – – 0.21 3.28 – –
Ineffectiveness 0.29 4.73 0.23 3.64 – – – – 0.41 6.99 0.41 3.42 – – – – – – 0.33 5.48 – –
Perfectionism – – – – – – – – 0.31 5.11 – – – – – – – – – – 0.43 3.64
Interpersonal Distrust – – – – – – – – 0.47 8.15 0.61 5.91 – – – – – – 0.28 4.55 – –
Interoceptive
Awareness
0.27 3.93 0.26 4.15 – – – – 0.34 5.60 – – – – – – – – 0.30 4.87 – –
Maturity Fears 0.23 3.67 – – – – – – – – – – – – – – – – – – – –
Ascetism 0.22 3.56 0.21 3.33 – – – – 0.42 7.28 – – – – – – – – 0.29 4.71 – –
Impulse Regulation 0.42 7.20 0.57 10.86 – – 0.33 5.35 0.28 4.55 – – 0.54 9.89 0.42 7.14 – – 0.60 11.65 – –
Social Insecurity 0.24 3.92 0.26 4.19 – – – – 0.39 6.51 0.40 3.33 – – – – 0.41 3.42 0.31 4.98 – –
BSQ 0.27 4.32 0.32 5.19 – – 0.23 3.67 0.29 4.65 – – 0.25 3.99 – – – – 0.32 5.22 – –
BES 0.29 4.71 0.26 4.11 – – – – 0.27 4.35 – – – – – – – – 0.25 3.95 – –
BN-BN group b t b t b t b t b t b t b t b t b t b t b t
EDI-2
Drive for Thinnes – – 0.34 5.67 0.31 4.00 0.30 4.96 0.27 3.48 – – – – – – 0.40 3.34 – – – –
Bulimia – – – – – – – – 0.27 3.42 – – – – – – – – – – – –
Body Dissatisfaction – – – – – – – – 0.34 4.46 – – – – – – – – – – – –
Ineffectiveness 0.36 4.68 0.23 3.64 – – – – 0.47 6.51 0.41 3.42 – – – – – – 0.36 4.76 – –
Perfectionism – – – – – – – – 0.31 5.11 – – – – – – – – – – 0.43 3.64
Interpersonal Distrust – – – – – – – – 0.51 7.32 0.61 5.91 – – – – – – 0.31 3.39 – –
Interoceptive
Awareness
0.33 4.28 0.26 4.15 – – – – 0.40 5.37 – – – – – – – – 0.29 3.77 – –
Maturity Fears – – – – – – – – – – – – – – – – – – – – – –
Ascetism – – 0.21 3.33 – – – – 0.47 6.53 – – – – – – – – 0.31 3.98 – –
Impulse Regulation 0.45 6.10 0.57 10.86 – – 0.33 5.35 0.30 3.94 – – 0.55 8.17 0.44 6.11 – – 0.62 9.81 – –
Social Insecurity 0.32 4.07 0.26 4.19 – – – – 0.43 5.81 0.40 3.33 – – – – 0.41 3.42 0.28 3.66 – –
BSQ 0.27 3.36 0.32 5.19 – – 0.23 3.67 0.34 4.46 – – – – – – – – 0.27 3.45 – –
BES 0.38 3.90 0.26 4.11 – – – – 0.34 4.09 – – – – – – – – – – – –
BDI 0.48 6.49 0.27 4.34 – – – – 0.49 6.83 – – – – – – – – 0.30 3.72 – –
EDI-2: Eating Disorder Inventory-2; BSQ: Body Shape Questionnaire; BES: Binge Eating Scale; BDI: Beck Depression Inventory. The statistical procedures includes
Bonferroni’s Correction and all correlations are signiﬁcant at 0.001 level.
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(b¼0.432; Po0.000), Social Insecurity (b¼568; P¼0.000), BSQ
(b¼0.494; Po0.000) and BDI (b¼0.635; Po0.000). No correla-
tion was found with clinical variables.
Table 4 presents signiﬁcant correlations at 0.001 level between
anger and psychopathology dimensions in women with BN, in the
BN–BN subgroup and in controls. Among clinical variables, the
months of disease positively correlated with Introverted Anger
(b¼0.611; Po0.000) and Anger Expression-Out (b¼0.683;
Po0.001) and negatively with Anger Control (b¼0.811;
Po0.000) and Anger Expression (b¼1.547; Po0.000) in the
BN group. In addition to Table 4, in the BN–BN subgroup Trait
Anger Temperament positively correlated with inadequacy
(b¼0.281; Po0.000), Impulse Regulation (b¼0.577; Po0.000)
and BDI (b¼0.273; Po0.001). In the BN–AN group, Trait Anger
positively correlated with Impulse Regulation (b¼0.507;
Po0.000); Anger Expression-Out positively correlated with
Impulse Regulation (b¼0.437; Po0.000); and Anger Expression
positively correlated with Impulse Regulation (b¼0.471;
Po0.000).
3.3. Multiple backward linear regression analysis with STAXI and TCI
as independent variables
As concerns bulimic women as a whole, the effect of their HA
on Social Insecurity and Interpersonal Distrust is partiallymediated by Anger Expression-In (Sobel Test¼3.270; Po0.001;
Sobel Test¼3.428; Po0.001). The effect of C on the binge-eating
scale is partially mediated by State Anger (Sobel Test¼2.93;
Po0.003) and completely mediated by Trait Anger (Sobel
Test¼3.53; Po0.001) and Anger Expression (Sobel Test¼3.407;
Po0.001). The effect of C on Impulse Regulation is partially
mediated by Trait Anger (Sobel Test¼6.36; Po0.001) and com-
pletely mediated by Anger Expression (Sobel Test¼6.533;
Po0.001; Table 5).
As concerns BN–AN subgroup, no mediation pattern was
explored since correlation between personality and anger traits
did not reach Po0.001 signiﬁcance level.
As concerns BN–BN women, the effect of their HA on Social
Insecurity and Interpersonal Distrust is partially mediated by Anger
Expression-In (Sobel Test¼4.16; Po0.001; Sobel Test¼4.63;
Po0.001). Anger Expression did not display any signiﬁcant media-
tion effect between HA and Ineffectiveness, Interpersonal Distrust,
Social Insecurity, Asceticism, BSQ and BDI. A complete mediation of
Anger Expression was found between HA and Impulse Regulation
(Sobel Test¼3.19; Po0.001).
The effect of C on Impulse Regulation is partially mediated by
Trait Anger (Sobel Test¼6.06; Po0.001) and by Anger Expression
(Sobel Test¼6.35; Po0.001; Table 7).
As concerns controls, the effect of their HA on Drive for
Thinness is completely mediated by Trait Anger (Sobel
Test¼2.47; Po0.013). The effect of HA on Social Insecurity is
Table 5
Regression analysis with TCI and STAXI as independent variables in Bulimia Nervosa.
Independent variable (TCI)-Mediator (STAXI)-Outcome (EDI-2) B (S.E.) t P
Harm Avoidance-Anger Expression In-Social Insecurity
Harm Avoidance 0.070 (0.031) 2.235 0.026n
Anger Expression In 0.338 (0.059) 5.728 0.000
Harm Avoidance-Anger Expression In-Interpersonal Distrust
Harm Avoidance 0.076 (0.030) 2.520 0.012n
Anger Expression In 0.420 (0.057) 7.239 0.000
Cooperativeness-State Anger-Binge Eating Scale
Cooperativeness 1.191 (0.087) 2.203 0.029n
State Anger 0.328 (0.090) 3.651 0.000
Cooperativeness-Trait Anger-Impulse Regulation
Cooperativeness 0.103 (0.052) 2.000 0.047n
Trait Anger 0.547 (0.064) 8.494 0.000
Cooperativeness-Trait Anger-Binge Eating Scale
Cooperativeness 0.162 (0.094) 1.721 0.087nn
Trait Anger 0.316 (0.117) 2.708 0.007
Cooperativeness-Anger Expression-Impulse Regulation
Cooperativeness 0.097 (0.05) 1.950 0.052nn
Anger Expression 0.330 (0.035) 9.436 0.000
Cooperativeness-Anger Expression-Binge Eating Scale
Cooperativeness 0.152 (0.095) 1.609 0.109nn
Anger Expression 0.177 (0.066) 2.690 0.008
TCI: Temperament and Character Inventory; STAXI: State State-Trait Anger Expression Inventory; EDI-2: Eating Disorder Inventory-2.
n Partial mediation.
nn Total mediation.
Table 6
Regression analysis with TCI and STAXI as independent variables in Healthy Controls.
Independent variable (TCI)-Mediator (STAXI)-Outcome (EDI-2) B t P
Harm Avoidance-Trait Anger-Drive for Thinness
Harm Avoidance 0.092 (0.049) 1.883 0.065nn
Trait Anger 0.261 (0.088) 2.961 0.004
Harm Avoidance-Anger Expression-Social Insecurity
Harm Avoidance 0.138 (0.056) 2.482 0.016n
Anger Expression 0.157 (0.045) 3.484 0.001
Self-Directedness-Anger Expression-Social Insecurity
Self-Directedness 0.096 (0.057) 1.688 0.097nn
Anger Expression 0.161 (0.048) 3.346 0.001
Cooperativeness-Anger Expression-Social Insecurity
Cooperativeness 0.096 (0.064) 1.489 0.142nn
Anger Expression 0.155 (0.052) 3.013 0.004
TCI: Temperament and Character Inventory; STAXI: State State-Trait Anger Expression Inventory; EDI-2: Eating Disorder Inventory-2.
n Partial mediation.
nn Total mediation.
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Po0.007). The effect of SD on Social Insecurity is completely
mediated by Anger Expression (Sobel Test¼3.15; Po0.007). The
effect of C on Social Insecurity is completely mediated by Anger
Expression (Sobel Test¼3.58; Po0.003; Table 6).
All the mediations of anger between personality and eating
psychopathology are assessed by the Sobel Test; only those with
Sobel Testo0.05 are considered.3.4. Multiple backward linear regression analysis controlled for BDI
scores in BN subjects
The correlation of C with State Anger (b¼0.165; P¼0.006),
Trait Anger (b¼0.422; Po0.000), Expressed Anger (b¼0.403;
Po0.000), BES (b¼0.135; Po0.022) and Impulse Regulation
(b¼0.296; Po0.000) maintained a signiﬁcance when the BDI
score was used as confounding variable. HA correlation with
Introverted Anger (b¼0.113; Po0.073), Social Insecurity
(b¼0.017; Po0.762) and Interpersonal Distrust (b¼0.093;Po0.121) were no more signiﬁcant when the BDI score was used
as the confounding variable.
Introverted Anger correlation with Interpersonal Distrust
(b¼0.320; Po0.000), Social Insecurity (b¼0.178; Po0.002)
maintained a signiﬁcance when the BDI score was used as a
confounding variable. State Anger correlation with the BES score
(b¼0.144; Po0.024) maintained a signiﬁcance when the BDI
score was used as a confounding variable. Trait Anger correlation
with Impulse Regulation (b¼0.493; Po0.000) and BES scores
(b¼0.154; Po0.011) maintained a signiﬁcance when the BDI
score was used as a confounding variable. Anger Expression
correlation with Impulse Regulation (b¼0.518; Po0.000) and
BES scores (b¼0.182; Po0.004) maintained a signiﬁcance when
the BDI score was used as a confounding variable.
4. Discussion
The present research aimed at a prospection of the relation-
ship between personality and eating psychopathology with the
mediation of anger feelings in patients with BN.
Table 7
Regression analysis with TCI and STAXI as independent variables in BN-BN subgroup.
Independent variable (TCI)-Mediator (STAXI)-Outcome (EDI-2) B (S.E.) t P
Harm Avoidance-Anger Expression In-Social Insecurity
Harm Avoidance 0.114 (0.050) 2.255 0.026n
Anger Expression In 0.398 (0.070) 5.648 0.000
Harm Avoidance-Anger Expression In-Interpersonal Distrust
Harm Avoidance 0.176 (0.055) 3.179 0.002n
Anger Expression In 0.302 (0.077) 3.914 0.000
Harm Avoidance-Anger Expression-Impulse Regulation
Harm Avoidance 0.074 (0.063) 1.187 0.237nn
Anger Expression In 0.334 (0.037) 9.002 0.000
Cooperativeness-Trait Anger-Impulse Regulation
Cooperativeness 0.111 (0.074) 1.503 0.135nn
Trait Anger 0.527 (0.086) 6.100 0.000
Cooperativeness-Anger Expression-Impulse Regulation
Cooperativeness 0.100 (0.068) 1.477 0.142nn
Anger Expression 0.314 (0.042) 7.446 0.000
TCI: Temperament and Character Inventory; STAXI: State State-Trait Anger Expression Inventory; EDI-2: Eating Disorder Inventory-2; BES:
Binge-Eating Scale.
n Partial mediation.
nn Total mediation.
F. Amianto et al. / Psychiatry Research 200 (2012) 502–512 5094.1. Anger, personality and psychopathology proﬁle
Anger expression features of patients with BN are consistent
with those already evidenced in previous literature (Fava et al.,
1995; Fassino et al., 2001; Waller et al., 2003; Miotto et al., 2008).
In this regard, few observations may be of interest. Patients with
BN display a disposition to anger reactive to criticism which is
higher than in HCs, reﬂecting their sensibility to social judgement
and, possibly, to social messages towards slenderness (Gendall
et al., 1998) or revealing a deep latent hostility towards others
(Hambrook et al., 2010). Moreover, patients with BN display both
signiﬁcant anger introjections and Anger Expression-Out; in fact,
as previously underlined (Fassino et al., 2001; Truglia et al., 2006),
anger feelings relate to the bingeing–purging behaviours (BES
scale) more than other eating symptoms.
Personality and psychopathology proﬁles conﬁrm literature
ﬁndings (Bulik et al., 1995a, 1995b; Fassino et al., 2001, 2002,
2004). Patients with BN also score lower in C and in ST than HCs.
These personality traits conﬁrm the underlying borderline per-
sonality characteristics of individuals affected with BN (Bornstein,
2001; Lilenfeld et al., 2006), which often inﬂuence therapeutic
course of these patients (Fassino et al., 2003a).
Lower P evidenced in BN–AN with respect to BN–BN is not
consistent with previous ﬁndings (Fuentes et al., 2004; Mitchell
et al., 1990; Vaz-Leal et al., 2011); this reﬂects the high hetero-
geneity of the BN–AN group. In our sample, it is possible that a
lower P facilitated the evolution towards BN in subjects with AN.
Nevertheless, previous AN histories may be very different from
each other as regards age of onset, sub-type, severity, duration
before switch, recurrence, therapeutic interventions and partial
outcomes. This suggests the need for further exploration and
deﬁnition of BN subjects with previous history of AN since,
according to the literature (Bardone-Cone et al., 2008; Eddy
et al., 2007; Mitchell et al., 1990; Vaz-Leal et al., 2011), the
ﬁnding of higher bulimia scores suggests a more severe eating
psychopathology in this subgroup.
4.2. Correlation pattern of personality with anger and
psychopathology
Unexpectedly, NS, one of the more distinctive traits of parti-
cipants with BN that relates with anger outbursts (Svrakic et al.,
2002), correlates with few anger traits (Trait Anger, trait reactiveanger and anger externalisation) and does not display a correla-
tion with temperament anger. This supports that temperament
anger as explored by the STAXI is not strictly related to the TCI
temperament trait NS even though NS is a relevant personality
disposition to anger outbursts (Cloninger et al., 1993; Svrakic
et al., 2003) and one of the most characteristic in BN subjects’
personality proﬁle (Bulik et al., 1995a, 1995b; Fassino et al., 2001,
2002, 2004). This suggests that NS effects on eating symptoms
may be due to nonlinear patterns.
Both HA and RD correlate with anger internalisation. This is
consistent with the general description of these traits (Cloninger
et al., 1993, 1994). The high HA may represent a temperament
inhibition of anger externalisation because of conﬂict-avoiding
attitudes (Svrakic et al., 2003; Fassino et al., 2003b). RD may
promote anger internalisation because of relational inhibition.
In patients with BN, SD is extensively related to anger (i.e.,
indifferently with state anger, temperament or reactive trait
anger, but also with anger internalisation, externalisation, control
and overall expression) and psychopathology, while it displays a
limited correlation pattern in controls (no correlation with state
anger, externalisation or control). A novel ﬁnding concerns the
correlation pattern of C, which is similar to that of SD: both traits
measure character development and strictly correlate with the
severity of a personality disorder (Cloninger et al., 1993; Svrakic
et al., 2002). This underlines the relevant pathogenic role of
character fragility or of a possible personality disorder, in the
expression of anger (in all its components) and eating psycho-
pathology in these patients. Moreover, it suggests that C, which
has been already evidenced as a relevant predictor of dropout
(Fassino et al., 2003a), may also play a signiﬁcant role in anger
and psychopathology expression of participants with BN.
In their complex temperament, traits correlate with speciﬁc
‘styles’ of anger expression. Instead character maturity is overall
related to both trait disposition (temperament and reactive anger)
and expressive styles (internalisation, externalisation and control).
The correlation of HA with Ineffectiveness, Interpersonal Dis-
trust, Social Insecurity and depressive feelings supports the non-
speciﬁc role of this temperament trait in the pathogenesis of BN
related to depressive psychopathology of these subjects (Abbate
Daga et al., 2011).
The extensive correlation of SD with all but one psychopathology
dimension supports the relevant role of personality immaturity in
BN also conﬁrmed by outcome studies (Dalle Grave et al., 2007).
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cerns the intrinsic meaning of this character trait (Cloninger et al.,
1993, 1994). Instead, the relationship of C with Impulse Regula-
tion and the BES scale suggests a mediated role of C on the course
of BN treatment (Fassino et al., 2003a). Nevertheless, the litera-
ture failed, up to now, to evidence a signiﬁcant role of this
character trait in the eating psychopathology of BN.
The correlation pattern of BN–BN substantially overlapped the
whole group. Some results did not reach the signiﬁcance possibly
because of the smaller sample. Instead, the correlation of Trait
Anger Temperament is speciﬁc for the BN–BN group and rein-
forces the role of anger for pure BN symptoms. The fact that the
BN–AN group did not display any signiﬁcant correlation between
personality and anger traits may derive from the heterogeneity of
this subsample. This underscores that a linear relationship
between personality, anger and eating psychopathology is speciﬁc
for pure BN dynamics and not for EDs in general. Moreover, it
suggests that dynamics linking personality traits, anger and
psychopathology in BN subjects with previous AN are more
entangled thus deserving speciﬁc attention and therapeutic
approaches (Bardone-Cone et al., 2008; Eddy et al., 2007; Vaz-
Leal et al., 2011).
4.3. Correlation pattern between anger and psychopathology
The pattern of correlation between anger measures and
psychopathology is notably higher for the BN group than for
controls who display limited correlation, possibly because of the
very low psychopathology scores. Eating symptoms of patients
with BN are prevailingly related to trait reactive anger, suggesting
that anger may represent a trigger for the expression of eating
symptoms when elicited by external stimuli.
Unexpectedly, neither the number of bingeing episodes per
week nor those of vomiting correlated with anger or personality.
Since Krug and co-workers (2008) found a relevant correlation
between anger and bingeing–purging symptoms in EDs, our
interpretation is that the psychopathological ‘attitude’ towards
bingeing and purging is related to the anger psychopathology
of BN women with respect to other EDs; nevertheless, the number
of episodes within the BN group is more related to external
triggers than to personality or anger traits (Vanderlinden et al.,
2004).
Finally, the relevance of anger feelings for the evolution of the
ED (Fava et al., 1995; Fassino et al., 2001; Waller et al., 2003; Krug
et al. 2008; Miotto et al., 2008) is underlined by the extensive
correlation of anger traits with the months of disease. In parti-
cular, the ability to exert an adequate anger control may be useful
to reduce the duration of BN, while the inward or outward
expression of anger impairs the healing.
The comparison of correlation patterns between the BN–BN
and BN–AN subgroups substantially overlaps what is noticed as
regards personality. This further underscores a higher complexity
of psychopathological dynamics in the BN–AN group.
4.4. Anger mediation between personality and eating
psychopathology
The mediation pattern in patients with BN is very interesting.
Trait Anger and Anger Expression Index fully mediate C on binge
eating and impulsiveness. This supports an indirect inﬂuence of C
not only on adherence to treatment (Fassino et al., 2003a), but on
two core symptoms such as binge eating and Impulse Regulation
(Joos et al., 2011). C is a character trait strongly related to the
expression of personality disorders (Svrakic et al., 2002) and
indicates deﬁcient relational skills such as poor social acceptance,
empathy, helpfulness, compassion and integrated conscience(Cloninger et al., 1993). Many authors underline a strong relation-
ship between anger feelings and interpersonal difﬁculties, in
particular, with regard to interpersonal boundaries and aspects
of the experience of the self (Truglia et al., 2006; Hambrook et al.,
2010; Joos et al., 2011). Speciﬁcally Hambrok and co-workers
(2010) underline that ED subjects subjectively grow angry and
hostile towards others. This evidence links the reports of intru-
sions and abuses (Sanci et al., 2008) with the development of
inadequate personality traits in bulimic subjects. Moreover, this
evidence completes recent acquisitions that correlate binge eating
of patients with BN to mood swings that precede the symptom
expression (Crosby et al., 2009; Zeeck et al., 2010). Anger feelings
co-exist with these mood swings, they are related to the relational
world of the patients affected with bulimia and in some way may
be related to the mood breakdown itself. Finally, the indepen-
dence of the relationship between cooperativeness and angry
feelings from depressive feelings reinforces the prominence of
personality functioning with respect to depressive psychopathol-
ogy in this mediation pattern (Joos et al., 2011).
The partial mediation of Introverted Anger between HA and
Social Insecurity/Interpersonal Distrust in the BN group suggests
a possible loop between HA and C. Temperamental shyness and
sensibility to criticism related to HA (Cloninger et al., 1993) may
favour anger feelings towards others, which may impair the
relational coping skills expressed by C. Social interactions with
low C may foster anger feelings and these elicit binge eating and
impulsive behaviours when the patient faces with conﬂicting
situations (Truglia et al., 2006; Joos et al., 2011). Following this
hypothesis, anger dynamics in patients with BN result related
through both temperament and character traits to the social and
the relational environment. A support to this hypothesis derives
also from HCs, in which the anger mediation between personality
traits and social attitudes is conﬁrmed even though their Social
Insecurity is lower than in patients with BN. Instead, in controls
there is no relationship with binge eating or impulsiveness,
suggesting that the above-described loop is speciﬁc for the
patients affected with BN.
The evidence that the relationship between HA and anger
feelings is reduced when depressive feelings are considered as
confounding factors is an expected consequence of the strong
relationship of HA levels with depression (Cloninger et al., 1993)
and supports the need of further in-depth study of the relation-
ship of depressive feelings with personality functioning in eating
disordered subjects (Abbate Daga et al., 2011).
In their complex the present evidences suggest that anger, in
particular, the general disposition towards angry reactions (Trait
Anger) and the overall anger expression (Anger Expression Index),
is a kind of ‘second messenger’ between the lack of social skills
expressed in the low cooperativeness (character) and the high HA
(temperament) and the impulses towards food.
The mediation analysis in the BN–BN sample substantially
conﬁrms the results of the whole sample. Only the linear relation-
ship between C and BES is weaker and disappears from the
analysis. Moreover, the analysis on the BN–BN subsample rein-
forces the relationship between HA and the Impulse Regulation in
BN subjects (Fassino et al., 2003b). This evidence suggests a
possible path of action for serotonergic drugs used for the impulse
control towards food, which should be further explored also with
neuroimaging techniques.
4.5. Treatment implications
The social impairment of patients with EDs (Keel et al., 2000;
Bohn et al., 2008; Hambrook et al., 2010) and its negative
consequences for treatments in clinical settings (Fassino et al.,
2003a) has been already evidenced in the literature. Nevertheless,
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underestimated since ﬁndings of low C in women with BN are not
univocal and C does not result in the stable ‘core’ of ED
personality proﬁle (Fassino et al., 2002, 2004). To the best of
our knowledge, it is the ﬁrst time that a scientiﬁc evidence
underscores a wide loop connecting social sensibility measured
by HA and social skills and relations measured by C with eating
symptoms in women affected with BN. Keeping together our
ﬁndings with previous ﬁndings relating anger and vomiting
behaviours (Truglia et al., 2006), the role of social feelings in
patients with EDs symptom expression is strengthened.
Another novel ﬁnding emerges in the control group: the
relation of HA with Drive for Thinness is completely mediated
by anger. This implies a relationship between the need of being
thinner and the sensibility to criticism expressed by a high HA.
Unexpectedly, the drive towards thinness relates to and is
completely mediated by the rage that criticism may foster rather
than to RD or C, which would represent the desire of gratifying
others. This would explain why ED women are generally resistant
to the reassurance about their body image attempted by relatives
or therapists. Nevertheless, in the present correlation pattern, this
dynamic is not recognisable in individuals affected with BN. It is
possible that this mechanism is no more recognisable because it
is included in the psychopathological process.
The most relevant evidence is the dynamic which involves
anger mediation between C and binge eating and impulsive
behaviours of women with BN. In fact, social skills and social
adaptation have been already identiﬁed as a relevant focus in the
treatment of EDs. The present evidence supports why group
psychotherapy (e.g., psychodrama) and also social skills training
represent a relevant alternative or a completion of those treat-
ment focussed on SD, such as cognitive-behavioural therapy (CBT)
(Dalle Grave et al., 2007) or psychodynamic psychotherapy
(Fassino et al., 2008). In fact, both CBT and psychodynamic
therapies could be effective on anger symptoms, the ﬁrst improv-
ing anger control, the second modifying the deep psychological
mechanisms and personality functioning related to anger out-
burst. Nevertheless, rising C, that is, social skills and social
adaptation (Hambrok et al., 2010; Joos et al., 2011), in women
with BN therapists may signiﬁcantly reduce impulse-related
bulimic symptoms regardless of the direct symptom control of
the patients themselves.4.6. Limitations and future research
The comparison of bingeing purging with non-purging BN or
other EDs may reveal a further mediation pattern. The present
statistical analysis was conducted only on the self-administered
inventories; research on anger mediation between personality
and clinical data (bingeing, vomiting, fasting, hyperactivity, etc.)
will add relevant information on speciﬁc dynamics.
Finally, a hetero-administered measure of anger feelings may
overcome the poor awareness or the possible repression/denega-
tion of anger feelings.
Future research with self- and hetero-administered instru-
ments assessing anger should conﬁrm the relationship between
inadequate parenting, attachment and possible traumatic experi-
ences of BN subjects to their current relational skills and to their
anger feelings and outbursts. The efﬁcacy of therapeutic inter-
ventions supporting and developing relational skills in these
subjects should be conﬁrmed with follow-up studies and should
be related with BN subjects’ development of a lower anger
propensity and of different strategies to cope anger. Finally,
alexithymia could be explored in future studies as a possible
mediator between anger and psychopathology.References
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